Use of a PTGS-MAR expression system for efficient in planta production of bioactive Arabidopsis thaliana plant defensins.
Plant defensins, exhibiting various levels of inhibitory activity against fungal pathogens, are potent candidates for pharmaceutical or agricultural antimycotics. Study of the plant defensins from the model plant Arabidopsis thaliana requires the purification of these peptides. However, heterologous production of defensins for large-scale in vitro bioactivity assays is often experienced as a major problem. In this study we describe the transgenic expression of a previously identified seed-specific and a so far uncharacterized plant defensin gene in their host A. thaliana using a formerly developed plant expression system. Therefore, both genes were cloned in a matrix attachment region (MAR) based plant transformation vector and expressed in post-transcriptional gene silencing (PTGS) impaired A. thaliana plants. The peptides were purified to homogeneity and were correctly processed, as confirmed by mass spectrometry analysis. Finally, they were assessed for their in vitro antifungal activity and mode of antifungal action. Our results indicate that the PTGS-MAR expression system can be applied to obtain significant amounts of bioactive, rightly processed plant peptides from leaves of first generation transgenic plants.